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1. A method of imaging and verifying vehicle data, including the steps of: 

(a) capturing a digital image of a vehicle; 

(b) captunng a digital image corresponding with the vehicle's licence 

plate; 

(c) conducting optical character recognition on the licence plate to 
determine the registration number; 

(d) communicating with a vehicles database to receive information 
concerning the vehicle matching the registration number; and 

(e) displaying the image and information for operator verification. 
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Invention Title: VEHICLE IMAGING AND VERIFICATION 



Applicant: REDFLEX TRAFFIC SYSTEMS PTY LTD 



The following statement is a full description of this invention, including 
the best method of performing it known to me: 



Vehicle Imaging and Verification 

This invention relates to a method of imaging and verifying vehicle data „ 
relates particularly, but no, excfusrvefy. to a method which permits an operator to 
perform real-time verification of imaged vehicles. 
» There are various different applications for vehicte imaging. These inctude 

Speed (photoradar, and red Light Camera Operations. Traffic Violation Detection 
and Processing. Route tntervat Timing. Access Control. Intersection Control Long 
Term Surveillance. Car Parks. Incident detection, and Vehicle Tracking 

o follo • ^ PreS6n ' inVen "° n aPP " Cali0n '° 3 " ° f ,h6Se a ' eas ' a ""-9" «» 
followrng d.scussion w,„ concentrate particularty on speed and red tight cameras. 

based , ' i9h ' CamefaS '° day a ' e "°«°™™>y celluloid mm 

based^ tmages of infringing vehicles are captured on 35mm film and subsequently 

viewed with mm viewers or projectors, or alternative* converted into digital form 

by us,ng any one of a range of digital film scanners. An operator identifies the 

v hrce regrstration number from the photograph, perhaps using an enlargement 

o a portion of the image, and a database of vehicte registration detaits s then 

■nterrogated to tocate Cher retevan, vehicte information, such as make mode, 

and colour. If the information matches the imao* =>„•,• 
,„„„. . nes lne ,ma 9 e ' an infringement notice is 

ssued. ,n cases where the images are converted into digita, form, the registration 
umber may be identified automatically by an optica, character re ognit on 
process, such as temptate matching or neural networks 

Major costs associated with traffic camera operations includethe 
_g of mm together with the interna, costs o, managing the sup y 
hand„ng and archiving o, the medium, fn jurisdictions where photographs are 

0 ;ir ssed di9i,a,iy ' ,he pho, ° 9raphfc ~ - ■ - 

efficen, operabons. as much of the equipment used is for the so,e purpose of 
•fans a„ng the fc into digita| , om ^ fe ^ * 

investment, labour and maintenance. P 
Him processes also introduce delays in the issue of infringement notices 

-n one typica, jurisdiction, i, currently takes abou, 5 days to receive he flm 
Pfocess i, and issue the infringemen, notice. Oeiays of this length 
undas,rab,e because i, is beiieved ,ha, the effectiveness of a fraffic in rmgem 
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between ,he ,n,„n flmg ac, and the receipt of the infringemen , ^ 

process!!" : ai ° r ,im " a,i0n °' b aSS0Cia ' ed ' h * ~ 9 
process. The convers.cn of film into digital images introduces dearer 

:::;r wwch ° ften ^ ,he — * - - 

plate. The consequence is a reduction in fh* . 
Produce deficiencies, tos, revenut u t m Pr ° S£CU "° n "* m -'» 
enecUvenessofneoveraiiproZ ,rnP ° rtan " y - 3 - 

There is a need for a more efficient way of capping images and verifying 



10 vehicle data. 



The present appiication is related to apptications fried a, the same time bv 
the same applicant entitled -Imaging ApDarat,,,- • • V 
-visional App „ C a„, n P0525? 9 ^Z^Z ^ 

Processing- (claiming priority from Austr al a o 9 lma9e 

» 24 Februatv 1 997) Tha , Pr ° V,Si ° nal Applica,i °" P °™* nied 

herein hy ZeZl " ^ " ^ '~« 

Summary of the Invention 

- -~ n~i • — • — - — 

(a) capturing a digital image of a vehicle; 
p[ate; 0» capturing a digital image corresponding with the vehicle's ,i cence 

(c) conducting optical character recognition on th* r 

determine the registration number; " CenC6 P ' ate l ° 

(d) communicating with a vehicles rf a t a h^ . 
concerns the vehicle matching lhe 

(e) displays the image and information for operator verification 

^Z^ZZZSZ" (b) and (c) be ~ ai - 

- - -on, of di g i,a, ZZZ^T^ ^ 

,ma9e of ,he — - a c:zzzz 
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Z£ T dependin9 upon ,he re9u,a,ory requiremen,s ° r ,he ~- 

,ur,sd,c.,on. Moreover, these are steps which taKe significant time in present 
processmg operator,, and emciency win be improved i, they can be completed 
before operator intervention is required. 

in this arrangement. a„ of steps ,a, to (c, and ,e, may be performed a, the 
on of the digita, imaging apparatus. This arrangement is particular* suitabte 

of eps (a, to ,d, can be performed automatical before the resutts are disptayed 
• the ,n-car operator, who verines that the ticence number identified by the 
ophca character recognition does indeed match the ticence ptate on the image 
and also tha, the vehicte detaits f rom the vehicte database match the Ze 
■mage ln some jurisdictions, an infringement notice can then be "sued 
.mmed.atety. ,n other jurisdictions, independent veritication by another oper to 
recurred before the notice can be sen,, tn either even,. considerable Z in 
■™e ,s saved, and ,he camera operator's time is used more efficient* 

In another preferred arrangemenl, s.eps <c, to (e,. and possibly also step 
b are performed at one or more siles remote from the camera site at which slep 

I a™ ™ S a ' r3n9emem iS ~~ - ~ -ployme 

such as red-„gh, cameras and for jurisdictions in which i, is no, necessary to have 

en,r:ir ite r imases are ,aken - ™ s — ~ ^ 
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suitable 6P CaP ' Urin9 3 di9ita ' imaSS °' ' he TOhicte -y •» done in any 

CCD ZT M ° S ' di9 " a ' ' ma9in9 iS »** cou P'ed devi 

CCDs,, an „ ,s preferred ,ha, CCDs be used, .maging may be done by mean 

ir* avai,ab,e ccos - M ° re pre,erab ^ ^ -so,u,ion im s r; 

acheved us.ng a high-resolution single CCD; a,,erna,ive,y the imaaino L 
•nvolve segmenting the image into an arrav nf . k • 9 V 

detected bv a „. „, X sub - ,ma 9es. each of which is 

by one of an array of CCD detectors, and the sub,mages may be 



'»T?^i>>ujuoiiirvsiTnix>i*ii*oooc 




recombined by digital processing techniques, as described in the afore-mentioned 
co-pending patent application entitled "Imaging Apparatus". 

Ordinary currently available video cameras use CCDs which deliver an 
analog signal with a limited line resolution, typically around 600 lines or less. This 
signal can be digitised and produces an image resolution which is high enough to 
obtain an overall image of a vehicle, but not high enough for the vehicle s licence 
plate to be legible in the image. It is sufficient for step (a) above to have a low 
resolution image of the vehicle, but step (b) above requires a high resolution 
image of at least the licence plate. 

The step of capturing a digital image corresponding with the vehicle's 
licence plate may be done in any suitable manner. This may involve taking two 
digital photographs at the same time with two cameras, one a wide-angle 
photograph to capture the vehicle and surrounding scene, and one with a zoom 
lens to capture the vehicle's licence plate. This method relies on assumptions 
concerning the standard position of the licence plate in a photograph in order to 
establish the alignment of the zoom camera, and it is unreliable if the infringing 
vehicle is of non-standard size or shape or is moving in an unexpected direction 
or non-centrally in the traffic lane. 

In some jurisdictions, particularly those in which vehicles are required to 
carry licence plates on the back but not on the front, two images are in any event 
necessary, one from the front of the vehicle to identify the vehicle and possibly 
also the driver, and one from the back to identify the licence plate. 

An alternative to taking two photographs simultaneously is to take one 
wide-angle photograph as soon as the infringement is detected, and then to use a 
high-speed zoom to capture an image of the vehicle's licence plate region. 
However, this approach requires assumptions to be made about the predicted 
standard position of the licence plate at a predetermined time after the first 
photograph has been taken, and it is therefore less reliable than the simultaneous 
photographs technique. 

A further problem with the use of standard video cameras in capturing 
images is the low dynamic range available in digitised images. Bright spots on a 
dark image, such as a retro-reflective licence plate in an image captured at night. 
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tend to -burn our so that th r 6 

- 3e . s U c h as the driver in r; c ; e 2 is no h ' ,e9ib,e - ° ark spois « a b ri9hl 

•VP'ca. video cameras usua ,^ ma M0re °^ ■» tow dynamic range of 

5 <a*n 9 dark images sucf) ^ ^ '° ~ « shutter speed 

- - -nea p- ate de IaiIs due t0 LZ^l ? * "~ * 

" ,s ,he ™fore preferred that the „■ ; , 
vehicle's ticence plate be . high * "l 9 " 3 ' "»»• corresponding with the 

'-Her Preferred tha, the ticence 1 T "* ^ ™** « " 

™age which covers a region targe en 27 ™ " ' ^'^on 
'-"ce Plate appears ,.„ . Capture «- Kcence ptate even if the 

as-mptions. „ „ especia „ y ~™ «- expected by SIandard 

captured in step (a) above e a ^ re 0 ' di£ " la ' ^ °' »» «** 
<*«- -ge of step (b) be ob(a ^ ~" ™ge. and the ticence p, ate 
'"e high-resotuticn vehicte image. " 9 "* -*» from 

Extraction may be based o 
- apparatus coutd he se, op in ZTZ^T" " ^ ** 
" '"e exec, centre of each image Thil T 3 ^ 
secondary vehicte p„si,i„„ informa(jon ^ be accomptished more easity „ 
-formation may be provided . 8 *>r red tight enforcement this 

-h tane. When . vehicte J^^Z T" "* ^ * 
'"a' Has oeen p, aC ed on or a bou , ^ °"" " Wu *» *>°P 

magnetic disturbance and ,e ports W s^ , ^ ^ <oop senses a 

He vehicte crosses a second toop app^l , '"! C °"' roI -* When 

-coated in the cross wa,K area) the " ^ «-* 

sPeed and triggers the camera !f , he " COn,r0, Unit 'He vehicte 

each tane is eguipped wi(h j(s own ** e «eeds a preset threshed. Since 

,he retative vehicte posiHon ^ ^ ^ "* * abte to 

For speed detection a rad 

ader c an provide ,he vehicte speed, white fhet "* beam ' Th e 

- — -ane Momalkm can be J£ *- -nee 

,he ' aser ,s a ctually profiHng 



the vehicle, it has the ability to determine the exact position of either the front or 
the back of the vehicle, delaying the camera trigger until the optimum vehicle 
position is achieved. One such device is AWA's VSL (Vehicle Speed Laser- 
radar). 

Alternatively, extraction may be based on a pattern in the image being 
recognised as a licence plate. Almost all licence plates are retro-reflective, and 
licence plates can often be recognised as bright spots on the images, particularly 
when the images are taken under dark lighting conditions with the assistance of a 
flash unit which is in line with the camera. A licence plate is usually 
distinguishable from other bright spots such as vehicle headlights because of its 
shape. Standard computer pattern recognition techniques can be used, and the 
operator can be given an opportunity to specify the licence plate area if the 
computer fails to recognise the correct area. Further preferred features of digital 
image processing steps are described in the afore-mentioned co-pending patent 
application entitled "Digital Image Processing". 

The step of conducting optical character recognition may be done in any 
suitable manner. Optical character recognition may be done according to 
standard OCR techniques. The operator may be given an opportunity to specify 
the correct registration number if the computer cannot complete optical character 
recognition or if the recognition is incorrect. 

The step of communicating with a vehicles database may be done in any 
suitable manner. Communication may be by means of radio, telephone lines, fibre 
optics lines, dedicated data lines, or any other suitable communication medium. 
The database may even be stored on the operator's computer if security and 
privacy laws for the particular jurisdiction permit. 

The step of displaying the image and information for operator verification 
may be accomplished in any suitable manner. It is preferred that the information 
displayed include the image of the vehicle, a close-up view of the area recognised 
by the computer as the licence plate, the registration number identified by the 
OCR step, and vehicle make, model and colour information provided by the 
database. Other information could also be displayed, depending upon the 
particular regulatory requirements of the jurisdiction. 
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The method of the invention may further include the step of storing the 
digital image and other information in a computer storage medium for further 
reference and for evidentiary and archival purposes. It is preferred that the image 
be compressed before storage using a compression technique which results in 
little or no loss of image information. It is also preferred that the storage medium 
incorporate means for securing against tampering or unauthorised access. 

The method of the invention may further include the step of capturing and 
storing a video buffer being a video recording of the vehicle and surrounding 
scene for a few seconds before and/or after the event which gives rise to the 
taking of the photograph. Such a video buffer can be helpful in proving or 
disproving a traffic violation. 

Apparatus for accomplishing the method of the invention may include a 
digital camera, digital image processing apparatus, optical character recognition 
apparatus, database accessing apparatus, and image and information display 
apparatus. 

As an optional enhancement to such apparatus, there may be provided a 
high frequency sound sensor to detect such incidents as screeching tyres or 
breaking glass and automatically activate the digital camera to give supervising 
operators early warning of a traffic incident. 

The invention will now be described in more detail by reference to the 
drawings. It is to be understood that the particularity of the drawings does not 
supersede the generality of the preceding description of the invention. 

Description of the Drawings 

Figure 1 is a flow diagram of an embodiment of the method of the present 
invention. 

Figures 2 and 3 are schematic illustrations of vehicles on a four-lane road, 
demonstrating the maximum and minimum distances of vehicle from imaging 
apparatus. 

Figure 4 illustrates the concept of dividing an image into sub-images in 
accordance with an aspect of the invention. 

Figure 5 illustrates the same concept, with the image segmented into a 5 x 
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5 array of sub-images. 

Figure 6 is a simplified schematic diagram of image-segmentation or 
beam-splitting apparatus. 

Figure 7 is a diagram of a more detailed preferred beam-splitting 
arrangement using lenses. 

Figure 8 is a speed camera photograph illustrating an over-exposed 
licence plate. 

Figure 9 is a histogram showing intensity distributions of pixels in a speed 
camera photograph. 

Figure 10 is a graph showing a mapping of an 8-bit image to a 4-bit image 
in a way which enhances licence plate legibility. 

Figure 1 1 is the image of Figure 8 after processing according to the 
mapping technique of Figure 10. 

Figure 12 is a block diagram of a data processing arrangement according 
to one embodiment of the invention. 

Referring firstly to Figure 1. there is shown a method of imaging and 
verifying vehicle data according to the invention, involving several steps The first 
step consists of capturing a digital image of a vehicle. As shown in more detail in 
F.gures 4 to 7. and described hereafter, one preferred method for accomplishing 
th.s step is by first splitting the image into multiple sub-images, detecting the sub- 
■mages using an array of CCDs, and then recombining the image data digitally 

The next step shown in Figure 1 involves capturing a digital image 
corresponding with the vehicle's licence plate. In a preferred arrangement this 
mvolves extracting the relevant region from the vehicle digital image. This step is 
expla.ned in more detail hereafter with respect to Figures 8 to 11. The next step 
comprises conducting optical character recognition on the licence plate to 
determ.ne the registration number. This is done according to known OCR 
techn,ques. The next step involves communicating with a vehicles database to 
receive mformation concerning the vehide matching the registration number This 
step ,s also done according to standard database interrogation and 



r~r r chniques: and ihe s,ep c ° nsis,s * - *-»• 

and ,„ * m for operator verification. The dispiay may be on any suitabL 

P z:rr device - such as a ca,hode - ^ - — — - - 

5 According ,o sfandard design specimens for a traffic camera the 

came, mus, provide an optica, performance such tha, a vehicie ,rave„ing a J 

Hhe veH r °" 3 '° Ur ' ane r03d fe S,i " f ° CUS - ^ -~ "** - < * rea 
of he h , cle mus , be machjne readab|e Thfe posjijon ^ jiiustra[ed 

o : : P ^ e a d r vehic,e 1 wwch has ^ and — ~. - 

.1 earner rT C """" *"* °' — « — 

f-«gure 2 together with the equation:- 

Camera FoV max = ^ad^h^^ 

_ s.n(Radar Angle - (Radar F^V^ie~/2)) 

(3.5t3.54^4. 3 5 +17 ^ 

sin(20-(10/2)) 
_. = 60.68m 

view sZ's'T i " US ' ra,eS me,h ° d de ' ermini " 9 " le "**««' « of 

whlh s ;iL;::7 I 6 * 0 '* 6 "** ^ ~— ^-os and 
wn.cn is parked .mmed.ately adjacent the edge 7 of a road 8 A mo» • 

n~ 8 towards the camera^ J^J^^ 

Camera F ° Vmin = liSaTf^ 

_ s.n(Radar Angle + (RadaT^vin^leTi)) 

(3.5+ 17S) a " 

sin(20 + (10/2)) 
10.06m 

naie sizes, and the digital resolution necessa™ ~ 
adequate image quality. necessary to provide 

Capturing a Digital Image 

The Charge Coupled Device nr rrn 
of convening tight ene^y JZ reTe L 3.T " ^ ^ 

charge which is directiy proporfiona. ,o tf l ! n, , „ ' ° * 

P ponional to the entenng hghfs intensity. The CCD is in 



theory capable of providing exceNen, dynamic resoMion bu, unforfunatety due the 

spi t : complexi,y and cunent worw d ~ - •* - - 

spatial density or resolution. 

Core uti ,i sation o, CCD technology is in the home vjdeo m3rke( 
» *~n* only a tow resolution o, .He order 752 x 582 (standard Hi 8 SonyTa m 
amera, pixels. Although speciat order CCDs oan be manufactured to de ive" 
higher reso ution thev nrnvA ir. k» aeliver 
w , „ Y PfOVe to be comically prohibitive because of their 

specat-order nature and operating requirements 

o broKen "ZTT ° f «*" ,he -ge can be 

,he ori3ina ' ima9e - much ,ite ^^^z; 

into nine separate sub-images 1 , ' ""^ ' °' br ° ten 

An advanced optica, system is used to distribute the primary imane into 2 S 

hy utitising another CCD of the same type Th ^ "en ^'"'^ 

«oes no, interfere with any of ,h 25 1 , k " P ° S '*°— h ■* » 

«"y or me 25 optical paths Finnic 

arrangement in which an image is broken up into a 5 x 5 ar ! * 

with a low-resotution comptete imaoe „ h * SUb " ima 9 es «• 

Fi a „r» fi • • " 9 CaP,U ' ed at ,he time. 

Hgure 6 rs a simplified diaaram «r ih» • 

-P. There are vadous ^Z^^Z TZTl 
'ncludmg partial mirrors, lenses and » M „ , US6dl 
hundtes. Light which forms the m^e o bet T " COhe ' en ' "~ ° Pfc 
- - The light then passes through ^ .rCt **~ 

sub-images. These sub-images are then detected bv CCD - " 
detecting each sub-image. ' efemen,S 16 ' one CCD 
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Figure 7 is a more detail diagram of a preferred ,ens arrangement Ughf 
TZTnt ima9i " 9 aPPara,US thr ° U9h ° bjeC,iVe te " S 17 ' ^ - 

whTh t passes ,hr0U9h 3 beam splWer or <">™> *— 

wh.ch a„ow S approximate,, 96% of the incident ,i ght l0 pass and re „ ec , s 

ZZZZ T incident ,i9hl ,hroU9h ,enses 19 ,o fom a - ~ 

-age on CCD 20. The majority of the tight then passes through fietd lens 21 and 
before form.ng separate sub-images on an array of CCDs 24 
o sm a „ T ° e ' imina,e eVid6nCe °' SUb - ima9e diSWbU,i0n «» «- CCD array a 

ma, P e, cent of of ^ ^ ^ ^ ^ ay a 

^^zrzzrjr^ and ima9e ™ 9 

intensity toss. ^ ' eSU " in9 "° m Chr ° mali <= and 

o b ,ainedT rimen '? n reVea ' ed ' ha ' ^ ^ »«*» can be 

range of 65dB. More reoent experimentation with the soon-to-be-reteased hioh 
resolution Sony CCDs of tvoe ICX^ns ,. released high 

s oirype ICX205, which have a resolution of 1434 . m«;n 
P.xe.s. of which 1392 x 1040 pixels are useabie a pixel size of 4 T 
mtrmn ^ . p s,2e of 4 micron by 4 

m.cron and a dynamrc range of 70dB has revealed that satisfactory results can 
be ach,eved using a 2 x 2 array o, such CCDs. This is now the preyed "ml 
apparatus, because it is much easier ,o construe, a 2 x 2 array ZZZZZ 

The preferred imaging apparatus is described in , 
-aforementioned co-pending patent application ZZZZZZZt " 
Processing the Digital , mage Data 9 Apparatus . 

There are several aspects ,o processing the digital image data The r , 
aspect .nvolves matching data from adjacent CCDs to recreate let , 
This is accomplished according to standard paner recoZ ' 7 ™ a9e ' 
-achnioues. Other aspects include selection o, an Z s7 T ma ' Ch ' n9 
high-resolution viewing (the licence plate relT '"'"^ '°' 

(Particularly to compensate for over-expo u * ZZjT m °" mCaUOn 
on retro-re^e lience plates,, and ZZZZL pIsT " ' "* 
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When images are taken in dark conditions using a flash unit which is on 
the same axis as the camera, the brightest area of a speed and red-light violation 
image is on the retro-reflective licence plate area, the car head lamps or other 
white areas. This means that these areas reflect most light energy, causing higher 
5 intensity light to enter the camera. This can result in over exposure when 
developing the image, making the licence plate details unreadable. Figure 8 
shows a typical speed camera photograph, with a dark background area 25 and 
the licence plate area 26 over-exposed. 

Figure 9 shows a typical histogram of the intensities of individual pixels in 
io a speed violation image. Because of its almost universally retro-reflective nature, 
the Licence Plate is almost always located at the high 10-20% of the intensity 
graph 27 for images taken in dark conditions using a flash unit. In order to make 
the Licence Plate readable, a preferred feature of the present invention provides 
for the intensity values of the pixels in the licence plate area to be decreased, 
is Because the image information relating to the background scene and the 

vehicle (other than the licence plate) is of less relative importance in a vehicle 
image, such information can be compressed to a significant extent. Compression 
can occur at the same time as the Licence Plate is made readable. By way of 
example, the image may include 8-bit intensity information (255 levels of 
20 intensity). This can be converted to a 4-bit image (16 levels of brightness), in 
which 6 levels (the high 10-20% of intensity levels) are assigned to the Licence 
Plate and 10 levels (the low 80-90% of intensity levels) are assigned to the rest of 
the image. An algorithm for accomplishing this is described below: 

Compute the highest intensity (Ymax) of the image. The lowest intensity is 

25 assumed to be zero. 

Calculate 10-20% high intensity range from the Ymax. 
Compute the magnitude of each division for Scene image (10 levels) - 
Scene Div and License Plate image (6 levels) - LP Div. 
Convert each pixel of the image to intensity Y. 
30 For each pixel Y, 

if the intensity is in the "Scene" range, divide the intensity with the Scene Div . 
if the intensity is in the "Licence Plate" range, divide the intensity with the LP Div. 
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For the purpose of displaying the 4-bit image with a graphics program, the 
resulting 4-bit image is to convert back to an equivalent 8-bit image by multiplying, 
the conversion factor (255/1 6). 

For example: If Ymax = 240. 

20% intensity of the high end is 240 * .8 = 192 

If a calculated Y intensity is 180 (in low intensity range) , then the 
equivalent level is = 180 / Scene Div. 

If a calculated Y intensity is 230 (in high intensity range) , then the 
equivalent level is = ((240 - 230) / LP Div ) + 10. 

The above example is illustrated in Figure 10, which is a graph mapping 
original 8-bit image intensity levels (255 levels) to compressed 4-bit (16 levels) 
image intensity levels. Figure 1 1 is a photograph showing the image of Figure 8 
after the image compression process. Some detail has been lost from the 
background scene 25, but the blown-up view of the licence plate region 26 shows 
the licence plate as clearly legible. 

The above example relates to an application in which it is important to 
reduce the intensity of pixels in a region to ensure clarity of that region. Similar 
techniques are also applicable to enhancing the intensity of pixels in a region For 
example, in some jurisdictions it is necessary to be able to identify the driver 
before a traffic infringement notice can be issued. In most cases, the driver's 
features will be darker than most of the image. By selectively increasing the 
•ntensity of pixels in the region of the image where the driver's face appears, the 
driver may be more readily recognised. 

It is of course not necessary in all cases for image intensity manipulation to 
occur. Image compression is. however, important because of the enormous sizes 
of files generated by digital images which have sufficient resolution to enable 
accurate recognition of licence plate details. In order for the invention to be 
practicable, a reasonable number of images must be able to fit onto a computer 
storage device (such as a removable hard disk), and image data must be capable 
of being transferred through computer processing stages at a reasonable rate 
Compression may occur before or after the image has been viewed by an 
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operator. It is preferred that the operator view the image after compression so 
that the image quality has been ascertained. 

In compressing an image file, it is important to store a high-resolution 
image of the licence plate area, but the rest of the image can usually be stored at 
lower resolution (depending upon regulatory requirements for the particular 
jurisdiction). Thus there is scope for reducing image size both by reducing pixel 
intensity information (the number of different intensity levels, as discussed above) 
and by reducing the number of pixels per unit area (other than in the licence plate 
area). As mentioned previously, the licence plate area is preferably identified by 
intelligent recognition techniques. Where, as in the presently preferred forms of 
the invention, the high resolution image is generated from a 2 x 2 array or a 5 x 5 
array of sub-images, it is preferred that an additional CCD capture a lower- 
resolution overall image. This image can provide the basis of the lower-resolution 
background scene image which is stored along with the higher-resolution licence 
plate image which is extracted from the higher resolution overall image. 

It is preferred that the data processing steps include a form of data 
encryption to preserve data security and prevent unauthorised access. The 
compression techniques selected may encompass an acceptable encryption 
algorithm; alternatively, encryption may be applied after compression. It is 
possible to apply encryption before compression, but this may adversely affect 
compression efficiency. 

A block diagram for the data section of the CCD system according to one 
embodiment of the invention is shown in Fig 12. In this arrangement, sub-images 
are detected by the array of CCDs 28. Data from each CCD 28 is passed to a 
corresponding analog front-end processor 29, and data from a group of 
processors 29 is combined and passed into analog multiplexers 30, and from 
there via analog to digital converters 31 to data compressor 32. and on to a 
computer for further processing via PCI bus interface 33. 

Other techniques for image processing are discussed in the afore- 
mentioned co-pending patent application entitled "Digital Image Processing". 
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It is to be understood that various * alterations, additions and/or 
modifications may be made to the parts previously described without departing 
from the ambit of the invention. 
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The claims defining the invention are as follows: 

1 . A method of imaging and verifying vehicle data, including the steps of: 

(a) capturing a digital image of a vehicle; 

(b) capturing a digital image corresponding with the vehicle's licence 

plate; 

(c) conducting optical character recognition on the licence plate to 
determine the registration number; 

(d) communicating with a vehicles database to receive information 
concerning the vehicle matching the registration number; and 

(e) displaying the image and information for operator verification. 

2. A method according to claim 1 wherein the step of capturing a digital 
image corresponding with the vehicle's licence plate involves extracting a region 
of the digital image captured in the step of capturing a digital image of a vehicle. 

3. A method according to claim 1 or claim 2 wherein steps (a), (b) and (c) are 
performed at the same location. 

4. A method according to claim 3 wherein step (e) is also performed at the 
same location. 

5. A method according to claim 1 or claim 2 wherein step (a) is performed at 
one location and steps (c) to (e) are performed at a different location. 

6. A method according to claim 1 or claim 2 wherein the step of capturing a 
digital image of a vehicle involves capturing multiple sub-images and 
subsequently combining them into a high resolution image using digital 
processing techniques. 

7. A method according to claim 1 or claim 2 wherein the step of capturing a 
digital image corresponding with the vehicle's licence plate involves digitally 
adjusting the intensities of pixels in the image to improve legibility. 

8. A method according to claim 1 or claim 2 further including the step of 
storing the digital image and other information in a computer storage medium for 
further reference or for evidentiary or archival purposes. 
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warning of a traffic incident. 
DATED: 24 February, 1 998 

Phillips Ormonde & Fitzpatrick 
Patent Attorneys for: 

REDFLEX TRAFFIC SYSTEMS PTY LTD. 
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A method of imaging and verifying vehicle data, includes the steps of 
captunng a digital image of a vehicle; capturing a digital image corresponding with 
the vehrcle's licence plate; conducing optical character recognition on the licence 
Plate to determine the registration number; communicating with a vehicles 
database to receive information concerning the vehicle matching the registration 
number; and displaying the image and information for operator verification 

Apparatus for accomptishing the method inctudes a digital camera, digital 
™age processing apparatus, optica, character recognition apparatus, database 
accessmg apparatus, and image and information display apparatus 
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